A Morel-Lavallee lesion (MLL) involves posttraumatic fluid collection around the greater trochanter. Many cases of MLL are missed at the initial evaluation, and the treatment of MLL is not well established. We present two cases in which MLL was missed at the initial evaluation. Case 1. A 65-year-old man was run over by a parade float. There was subcutaneous hematoma around the left greater trochanter, and no fracture was found. We diagnosed this injury as MLL on the 7th day after the trauma. Although we performed percutaneous drainage, the injured area was infected. Case 2. A 57-year-old man was hit by a train in a factory. There was an iliac wing fracture, but an MLL was not initially recognized. On the 6th day after the trauma, when performing open reduction and internal fixation for the iliac fracture, we recognized the lesion and performed percutaneous drainage simultaneously. This lesion also became infected. In these two cases, the wounds finally healed after a long duration of treatment. We suggest that it is important to keep this injury in mind and debride the lesion early and completely in the treatment course.
Introduction
Closed degloving injury is a severe traumatic separation between the skin and subcutaneous tissue underlying the fascia. Morel-Lavallee lesion (MLL) was first reported by the French physician Maurice Morel-Lavallee in 1853. It is a closed degloving injury occurring over the greater trochanter and is associated with pelvic trauma [1] [2] [3] [4] [5] [6] [7] . MLL also occurs around the lower lumbar area [8] , calf [9] , and knee [10, 11] . MLL typically appears as a fluid collection filled with serous fluid, blood, or necrotic fat [2] [3] [4] . Most reports of MLL have been associated with an increased risk of infection [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] ; therefore, it is important to debride the lesion before it becomes infected.
However, MLL tends to be missed, because the significance of the lesion may not be initially apparent [5] . Additionally, even when the lesion becomes apparent, the treatment of MLL remains controversial.
We present two cases of MLL that required a long duration to heal because of misdiagnosis at the initial evaluation.
We also review the literature and discuss the incidence, causes, and treatment of MLL.
Case Presentation
Case 1. A 65-year-old man with no underlying disease was run over by a parade float at a festival. Computed tomography (CT) showed a subcutaneous hematoma around the left greater trochanter with no evidence of fracture (Figure 1(a) ). The fluctuation in this area gradually spread, and CT examination on the 7th day revealed that the fluid collection extended from the lower abdomen to the lateral thigh (Figure 1(b) ) and that the lesion was 40 cm long ( Figure 2 ). Needle aspiration was performed, and 1400 mL of blood was collected from the lesion. The lesion was diagnosed as MLL at this time, and percutaneous drainage was performed through two 2 cm incisions: one over the distal aspect of the lesion and one over the most superior and posterior extent of the lesion after irrigating the interior of the lesion. The drainage was performed for 4 weeks. However, the lesion was infected 4 weeks after the trauma, and methicillin-resistant Staphylococcus aureus grew in the culture. We opened the lesion widely and debrided the interior ( Figure 3 ); negative pressure wound therapy was performed thereafter. The infection was well managed, and due to shrinkage of the skin surrounding the lesion, skin grafting was performed 3 months after the trauma. The wound was healed at 4 months after the initial trauma ( Figure 4) .
Case 2.
A 57-year-old man with no underlying disease was hit by a train in a factory. He experienced an iliac wing fracture with a friction burn on the inguinal region ( Figure 5 ). Retrospectively, a subcutaneous hematoma was found around the left iliac wing ( Figure 6 ). As there was no obvious fluctuation, MLL was not initially recognized. Subcutaneous hematoma was revealed around the left greater trochanter when performing open reduction and internal fixation for the iliac fracture on the 6th day after the trauma.
We irrigated the interior of the lesion with pulsed lavage and placed a drainage tube through small incisions, similar to Case 1. Because the lesion was infected at 3 days after surgery, we left the lesion exposed ( Figure 7 ). The infection was soon brought under control, and skin grafting was performed at 9 weeks after the trauma. The wound was completely healed at 4 months after the trauma (Figure 8 ).
Discussion
Letournel and Judet reported that MLL occurred in 8.3% (23 of 275) of patients who sustained a blow to the trochanter [12] . However, the actual number of lesions is unknown because small-volume lesions are not always detected and recorded [3] . The diagnosis of MLL is usually based on physical examination. Skin mobility, subcutaneous fluctuation, decreased cutaneous sensation, tire marks, and friction burns are useful clinical signs that may help distinguish between closed degloving injuries and contusions [5] . At the initial evaluation, physicians generally treat injuries that are visible on the body surface or on images. In contrast, MLL may be missed because it is not visible on the body surface, and the signs of MLL may not be initially apparent. For example, some patients present with loss of local sensation alone with no external signs of injury [5] or a soft fluctuant area does not appear until several days after the trauma [3] . Kottmeier et al. reviewed 16 MLL cases and reported that the diagnosis of MLL was initially missed in 44% (7 of 16) of the cases [5]. Although MLL is not a rare injury, many MLLs might be missed. In this report, we present two cases in which MLL was not diagnosed for 6 days, because we did not consider the possibility of MLL from the presence of the subcutaneous hematomas. In these two cases, MLL might have been diagnosed earlier if we had considered this injury and performed physical examination repeatedly and more carefully. MLL is associated with a potential risk of infection [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Shen et al. reported the presence of infection in 19% of MLL cases (29 of 153) [13] . Suzuki et al. reported that the relative risk of infection is 8 times higher in MLL cases than in non-MLL cases after acetabular fracture fixation [14, 15] . Therefore, it is necessary to diagnose MLL at the early stage of expansion, and surgical treatment should be recommended as early as possible. Tseng and Tornetta reported that cultures obtained from an MLL at the time of debridement (average time from the trauma: 13.1 days) were positive in 46% (11 of 24) of cases [3] . In contrast, Hudson et al. reported that 19% (3 of 16) of wound specimens (debridement was performed within 3 days after the trauma) had a positive culture [2] . Thus, MLL might become gradually contaminated and infected, indicating the necessity for early treatment of the lesion.
Various treatment methods for MLL lesions have been suggested, including aspiration [11] , injection of sclerosing agents [7] , prolonged closed surgical drainage [2, 4, 5, 7] , and open surgical drainage [3, 6, 8] . Several authors have recommended MLL be debrided early after trauma, either before or at the time of fracture fixation [2, 3, 5] and keep the wound open [3, 6, 8] . Other surgeons have recommended early percutaneous drainage with debridement, irrigation, and suction drainage for the treatment of MLL [2, 4, 5, 7] . However, the clinical results are not well established, and the treatment for MLL is controversial. In our two cases, insufficient debridement led to poor results. Open drainage would have a better selection in such massive MLLs with suspected contamination. Regardless of the method used, the necrotic fat and hematoma inside the lesion should be debrided early. Furthermore, to achieve complete debridement, the incision length, number, and location should be determined on a caseby-case basis, and further surgical debridement should be performed if necessary.
In conclusion, our findings suggest that it is important to keep this injury in mind and debride the lesion early and completely in the treatment course.
